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 Springer Science+Business Media New York 2014
Abstract The embedded figures test has often been used to
reveal weak central coherence in individuals with autism
spectrum disorder (ASD). Here, we administered a more
standardized automated version of the embedded figures test
in combination with the configural superiority task, to
investigate the effect of contextual modulation on local
feature detection in 23 adolescents with ASD and 26 mat-
ched typically developing controls. On both tasks both
groups performed largely similarly in terms of accuracy and
reaction time, and both displayed the contextual modulation
effect. This indicates that individuals with ASD are equally
sensitive compared to typically developing individuals to
the contextual effects of the task and that there is no evidence
for a local processing bias in adolescents with ASD.
Keywords Autism spectrum disorders  Embedded
figures test  Configural superiority effect  Vision
Introduction
Autism spectrum disorder (ASD) refers to a spectrum of
early onset neurodevelopmental disorders characterised by
poor social reciprocity and communication, combined with
repetitive and stereotyped patterns of behaviour, interests
and activities (American Psychiatric Association 2000,
2003). Atypical sensory processing abilities are also often
reported (e.g., Leekam et al. 2007; Simmons et al. 2009)
and have been included in the new diagnostic criteria of
ASD in DSM-5 (American Psychiatric Association 2013).
The weak central coherence theory postulates that
individuals with ASD have difficulties integrating infor-
mation into a meaningful whole (gestalt), while their
ability to process details is enhanced or at least preserved
(Happe´ 1999). Later versions of the weak central coherence
theory (Happe´ and Booth 2008; Happe´ and Frith 2006), as
well as the enhanced perceptual functioning theory (Mot-
tron et al. 2006), emphasized the superiority in local pro-
cessing, rather than the deficit in global processing. Both
theories generally suggest a local processing bias in indi-
viduals with ASD, which contrasts with the global pro-
cessing bias in the typically developing (TD) population.
Weak coherence in ASD is reflected in superior per-
formance on tasks where the focus on featural information
or parts or the ignorance of gestalt properties is advanta-
geous (Happe´ and Frith 2006). A typical property of a
gestalt is that the attributes of the parts get lost once the
gestalt is formed. A prototypical example is the embedded
figures test (see Fig. 1), where a smaller target shape (part)
is embedded in a larger figure (gestalt). The target shape
has to be detected by disembedding it from the camou-
flaging gestalt, hence in this example the global context
interferes with task performance (Happe´ and Frith 2006).
Another well-known paradigm where context modulates
task performance is the configural superiority effect (see
Fig. 2) (Pomerantz et al. 1977; Pomerantz 2003). Yet, in
this paradigm context improves performance. In this task,
subjects have to identify the odd item in a display of four
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items. Two conditions are included: a part and a whole
condition. In the part condition, the items are lines and it is
relatively hard to find the odd item. In the whole condition,
the lines are exactly the same but now two lines (consti-
tuting a corner) are added to each of the four items. In this
context it is far easier to locate the odd element, despite the
fact that exactly the same two-line corner was added to all
elements. Thus, adding the same amount of information, or
the same context, to a simple visual pattern can improve
the discriminability dramatically. Recent neuroimaging
evidence showed that the representation of this more global
whole condition is effectively situated in hierarchically
Fig. 1 The embedded figures
test. Upper left An exemplary
stimulus item of the test (the
correct answer is alternative 2).
Upper right Average accuracy
scores. Under left Average
response times. Under right
Inverse efficiency scores. Error
bars indicate ±1 SEM
Fig. 2 The configural
superiority task. Upper left A
sequence of three exemplary
stimulus items. The first and the
third belong to the part
condition, the second to the
whole condition. Upper right
Average accuracy scores for the
part versus whole condition.
Under left Average response
times for both conditions. Under
right Inverse efficiency scores
for both conditions. Error bars
indicate ±1 SEM
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higher areas in visual cortex, whereas the part condition is
represented in primary visual cortex (Kubilius et al. 2011).
The embedded figures test has often been used to asses
local versus global processing in individuals with ASD
compared to TD individuals. However, findings with this
popular task are mixed and inconsistent (for a review see
Horlin et al. 2014; White and Saldan˜a 2011). While many
authors reported superior performance in individuals with
ASD (Brosnan et al. 2012; de Jonge et al. 2006; Edgin and
Pennington 2005; Falter et al. 2008; Jarrold et al. 2005;
Jolliffe and Baron-Cohen 1997; Keehn et al. 2009; Morgan
et al. 2003; Pellicano et al. 2005; Pellicano et al. 2006;
Ropar and Mitchell 2001; Schlooz and Hulstijn 2014; Shah
and Frith 1983; van Lang et al. 2006), some reported equal
performance (Bo¨lte et al. 2007; Chen et al. 2008; Kaland
et al. 2007; Ozonoff et al. 1991; Pring et al. 2010; Schlooz
et al. 2006; Spek et al. 2011; Taylor et al. 2014; White and
Saldan˜a 2011) or even impaired performance in individuals
with ASD (Burnette et al. 2005; Spek et al. 2011). Incon-
sistencies across these studies have been related to differ-
ences in task instructions and administration, outcome
measures, participant characteristics, as well as to hetero-
geneity in central coherence within the autism condition
(White and Saldan˜a 2011).
In addition to studies comparing performance on the
embedded figures test in individuals with and without
ASD, some researchers investigated the association
between embedded figures task performance and autistic
traits in the general population (Almeida et al. 2010, 2013;
Grinter et al. 2009; Kunihira et al. 2006; Russell-Smith
et al. 2012) as measured by the Autism-Spectrum Quotient
(AQ, Baron-Cohen et al. 2001). These studies generally
confirmed that higher levels of autistic traits in the broader
population are related to enhanced embedded figures per-
formance (Almeida et al. 2010; Grinter et al. 2009; Russell-
Smith et al. 2012).
To the best of our knowledge, the configural superiority
task has not yet been applied in autism research. Compared
to the embedded figures test, the configural superiority task
might offer a more pure measure of context sensitivity as
there is less trade-off between local and global processing.
In the embedded figures test, local processing (i.e. detect-
ing the figure) and global processing (i.e. being distracted
by the context) are put in direct competition with each
other. Accordingly, it is unclear whether superior perfor-
mance on this task is due to superior local processing,
inferior global processing or a combination or interaction
between both processes. In the configural superiority task,
however, the individual processes are captured by different
stimuli in a way that better performance on the part con-
dition is related to local processing, whereas the whole
condition captures the influence of contextual facilitation.
This may allow us to tease apart local processing
performance from global processing performance, whereas
both processes are fully intertwined in the embedded fig-
ures test.
In the present study we administered a more standard-
ized automated version of the embedded figures test as well
as a configural superiority task to assess local versus global
processing and sensitivity to contextual information in
adolescents with ASD and TD adolescents. Although the
effect of the added context is opposite in both tasks (i.e.
interference in the embedded figures test versus facilitation
in the configural superiority task), for both tasks we expect
a reduced contextual modulation effect in the sample with
ASD. Given that superior performance on the embedded
figures test seems to be particularly evident in individuals
with ASD and relatively weak verbal abilities (either
compared to their non-verbal abilities or compared to the
TD’s verbal abilities; e.g., Brosnan et al. 2012; Jarrold
et al. 2005; Keehn et al. 2009; Morgan et al. 2003; Pelli-
cano et al. 2005), we aimed for an ASD sample charac-
terized by early developmental language delay and/or
relatively poor verbal ability.
Methods
Participants
Twenty-three adolescents with ASD (18 boys, 5 girls) and
26 TD adolescents (20 boys, 6 girls) participated in the
study (Table 1). All participants had a performance intel-
ligence quotient above 80 (Wechsler Intelligence Scale for
Children, Third Edition; WISC-III-NL, Kort et al. 2005).
Table 1 Participant characteristics for the ASD and TD group
ASD
(N = 23)
TD
(N = 26)
Range Range t p
Gender
(boys/girls)
18/5 20/6 – –
Chronological
age (years)
16.7 (1.8) 16.8 (1.9) -.25 .64
13–19 13–19
Verbal IQa 91.6 (13.6) 114.8 (12.9) -6.06 \.0001
62–116 86–130
Non-verbal IQ 102.9 (12.6) 104.4 (9.8) -.47 .64
80–129 83–126
Social Responsiveness
Scale (T-score)a
88.0 (15.8) 43.3 (7.4) 12.71 \.0001
60–117 35–67
Social Communication
Questionnairea
19.9 (7.2) 2.4 (2.3) 11.62 \.0001
15–37 0–10
a Missing data of one ASD participant
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Participants were excluded if there was an important
medical history or an abnormal neurological examination
or if ASD was associated with a genetic syndrome. Par-
ticipants were recruited from the sample of Verhoeven
et al. (2012), complemented with additional subjects. As
the maximum time delay between current test administra-
tion and IQ-testing at the time of study intake was
27 months, and given that IQ scores remain relatively
stable at this age (Ramsden et al. 2011), no retesting of IQ
was performed.
Inclusion criteria for the ASD group were (1) a diag-
nosis of ASD made by a multidisciplinary team in a stan-
dardized way according to DSM-IV-TR criteria (American
Psychiatric Association 2000), and (2) scores equal to or
greater than 15 on the Social Communication Question-
naire (SCQ) (Rutter et al 2003) and above 60 on the Social
Responsiveness Scale (SRS T-scores) (Constantino et al.
2003; Roeyers et al. 2011). Most participants with ASD
(n = 20) had a severe history of early language delay
defined by the absence of two-word combinations at the
age of three, the presence of language problems during
diagnostic assessment and the need for intensive speech
therapy during preschool (cf. Verhoeven et al. 2012). Three
additional participants were added to the ASD sample: they
showed poor verbal IQ and a significantly discrepant
intelligence profile at the expense of verbal abilities, but
early language delay was not formally confirmed for them.
The TD sample comprised healthy volunteers, matched
for age, gender and non-verbal IQ. None of them had a
history of neurological or psychiatric conditions, nor a
current medical, developmental or psychiatric diagnosis.
Parents of the control children completed the SCQ and SRS
questionnaires to exclude the presence of substantial ASD
symptoms [i.e. SRS T-values [67 or SCQ [10 (Roeyers
et al. 2011; Rutter et al. 2003)].
Descriptive statistics for both groups are displayed in
Table 1, showing that they did not differ for gender, age
and performance IQ. Evidently, both groups differed highly
significantly on verbal IQ, and SRS and SCQ scores.
The study was approved by the local Ethical Board and
informed consent was obtained from all parents/guardians
according to the Declaration of Helsinki, with additional
assent from all participating adolescents.
Materials and Methods
All participants performed two computerized tasks: an
adapted version of the embedded figures test (Witkin et al.
1971) and a configural superiority task (Pomerantz et al.
1977). Both tasks were administrated in a darkened room on
a portable computer (Dell Vostro 3500), with the partici-
pants sitting at a distance of approximately 50 cm from the
screen (60 Hz refresh rate, 1024 9 768 pixels display
resolution, 15.6 in.) generating a display area of 39.6 9 23
visual angle. Responses were collected by a numerical
keyboard. Both reaction time and accuracy were recorded.
Embedded Figures Test
In the original embedded figures test (Witkin et al. 1971)
participants have to spot a simple shape within a more
complex figure. The color and form of the latter create a
gestalt within which the part is hidden. Participants have to
respond within a three-minute time limit by pointing to the
hidden shape in the figure. For the present study, we cre-
ated a three-alternative forced-choice version of this task
(see Fig. 1). At the top, the complex figure was shown, at
the bottom the three response alternatives. Participants had
to enter their response by pressing the corresponding button
of the keyboard. The complex figure and the three response
alternatives were presented for 45 s. Responses entered
after this 45 s time limit were scored as errors. The test
comprised 19 items which were presented in a random
order. Before test administration, participants were
explained the task and two practice items were adminis-
tered. Participants were instructed to detect the corre-
sponding simple shape as fast and accurately as possible.
Configural Superiority Task
On each trial a display of four elements was presented.
Three of these elements were identical, one was different.
Four possible displays were created, with the location of
the odd shape in the four different quadrants. Mirror ima-
ges were also included to induce variability. There were
two conditions (see Fig. 2): a ‘‘part’’ condition (no context)
and a ‘‘whole’’ condition (with context). In the part con-
dition, three parallel lines and one perpendicular line were
displayed. In the whole condition, a corner (the same
amount of information) was added to the lines of the part
condition, in the four different quadrants. This resulted in a
display with three arrows and one triangle. Each trial
consisted of 150 ms stimulus presentation followed by
1,850 ms interstimulus interval, during which only a fixa-
tion dot was presented. Participants had to indicate the odd
element by pressing on the corresponding button of the
keyboard. They were instructed to respond as fast and
accurately as possible. After ten practice trials, four blocks
of 32 stimuli each (16 part condition, 16 whole condition)
were presented in a random order.
Statistical Analysis
For both tasks, only response times on correct trials were
included in the analyses. Additionally, extremely fast
responses (\150 ms) on the configural superiority task
J Autism Dev Disord
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were excluded. Prior to analysis, all response times were
log10-transformed to obtain a normal distribution. No par-
ticipants deviated more than 3 SD from the group mean
(Taylor et al. 2014) on both tasks. However, on the
embedded figures test, seven participants did not perform
above chance level, thus analyses were replicated while
excluding these participants. None of the participants
scored below chance level on the part condition of the
configural superiority task and none performed faultlessly
on the whole condition, indicating that task sensitivity was
not compromised through floor or ceiling effects.
Embedded figures measures were analyzed using clas-
sical ANOVAs; configural superiority measures were
analyzed using mixed models suitable for repeated mea-
sures. Logistic mixed models were used for binary data
(accuracy), linear mixed models for response time and
inverse efficiency scores (Aerts et al. 2002; Littell et al.
1996). Cohen’s d and partial eta-squared were computed as
measures of effect size (Cohen 1988; Lakens 2013).
Spearman rank correlations were calculated between par-
ticipants’ outcome measures on the embedded figures and
configural superiority tests and chronological age, verbal
IQ, performance IQ, SRS-T and SCQ scores.
Results
Embedded Figures Test
Mean accuracy scores and mean response times for the two
groups are shown in Fig. 1. A one-way ANOVA with
group as between-subject factor revealed no significant
group differences in accuracy (F(1,47) = 3.26, p = . 08,
d = .52) nor reaction time (F(1,47) = 1.91, p = .17,
d = .40). Although not statistically significant, on both
outcome measures there was a trend for the ASD sample to
be slightly less accurate and fast than their TD peers. To
account for a potential speed-accuracy trade-off, a com-
bined inverse efficiency score was calculated by dividing
the mean reaction times of the correct responses by the
proportion correct responses (Bruyer and Brysbaert 2011).
Thus a higher score indicates poorer performance. This
combined index revealed that adolescents with ASD per-
formed significantly less efficiently on the embedded fig-
ures test than the TD controls (F(1,47) = 5.75, p = .02,
d = .69).
A replication of these analyses while excluding seven
participants (four ASD, three TD) that did not perform above
chance level on the task, yielded largely similar results (with
p values equaling .11, .17 and .06, respectively).
Whole-sample Spearman correlations between the out-
come measures on the one hand and age, verbal IQ, per-
formance IQ and autistic traits on the other are displayed in
Table 2. Accuracy on the embedded figures test showed a
positive association with age and performance IQ. Like-
wise, poorer performance on the inverse efficiency score
was related to poorer performance IQ and more severe
autism traits as assessed with the SCQ. While no significant
within-group correlations were retained in the ASD sam-
ple, the TD sample showed a significant association
between higher task accuracy and higher performance IQ
(rs = .44, p \ .02) and older age (rs = .50, p \ .01), and
between better inverse efficiency scores and higher per-
formance IQ (rs = -.52, p \ .01).
Configural Superiority Task
Mean accuracy scores and mean response times are shown in
Fig. 2. A logistic mixed model repeated-measures analysis
with accuracy as dependent variable, group as between-
subject and condition as within-subject variable revealed no
significant effect of group (F(1,47) = 1.5, p = .23,
gp
2 = .03), a main effect of condition (F(1,47) = 1475.02,
p \ .0001, gp
2 = .97) and no group 9 condition interaction
(F(1,47) = 0.70, p = .41, gp
2 = .02). A linear mixed model
repeated-measures analysis with response time as dependent
variable, group as between-subject and condition as
within-subject variable revealed no main effect of
group (F(1,47) = 2.61, p = .11, gp
2 = .05), a main effect of
condition (F(1,4096) = 3,361.46, p \ .0001, gp
2 = .45) and
a group 9 condition interaction (F(1,4096) = 25.73,
p \ .0001, gp
2 = .01). Post-hoc testing (Tukey-corrected)
Table 2 Spearman rank-order correlations across all participants
(n = 48)
Age VIQ PIQ SRS SCQ
Embedded figures
Accuracy 0.31* 0.15 .40** -0.19 -0.16
Response time -0.17 -0.21 -0.22 0.17 0.17
Inverse efficiency
score
-0.26 -0.23 -0.42** 0.26 0.30*
Configural superiority task
Parts condition
Accuracy 0.23 0.04 0.37** -0.12 -0.08
Response time 0.07 0.36* 0.16 -0.24 -0.23
Inverse efficiency
score
-0.24 0.15 -0.31* 0.01 0.02
Whole condition
Accuracy 0.15 -0.01 0.07 0.10 -0.03
Response time -0.17 0.20 -0.04 -0.11 -0.05
Inverse efficiency
score
-0.08 0.13 -0.03 -0.06 0.05
* p \ .05; ** p \ .01;  p \ .10
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showed that both groups performed similarly on the part
condition (t(49.8) = 2.21, p = .12, d = .32) as well as on
the whole condition (t(47.1) = 0.99, p = .76, d = .14), and
both individuals with ASD and TD controls showed an
extremely significant effect of the contextual modulation
(t(4095) = 47.45, p \ .0001, d = 6.78 and t(4096) =
35.39, p \ .0001, d = 5.06, respectively), but this effect was
slightly larger in individuals with ASD than in TD controls.
Similar mixed model repeated-measures analyses with the
inverse efficiency score as dependent variable revealed no
main effect of group (F(1,47) = 0.03, p = .88, gp
2 \ .001), a
main effect of condition (F(1,341) = 751.44, p \ .0001,
gp
2 = .69) and no group 9 condition interaction (F(1,341) =
0.07, p = .79, gp
2 \ .001).
To investigate possible group differences in learning
rate, block was added as an additional within-subject var-
iable and the previous analyses were repeated. Yet, for
neither accuracy, response time nor the inverse efficiency
score was there a main effect of block (all p [ .11), nor
was there any significant two-way or three-way interaction
with the other variables (all p [ .25).
Whole-sample Spearman correlations between the out-
come measures on the one hand and age, verbal IQ, per-
formance IQ and autistic traits on the other are displayed in
Table 2. Significant associations were only found for the
part condition. Better accuracy and inverse efficiency
scores on the part condition were associated with better
performance IQ, and slower reaction times were associated
with higher verbal IQ. In the TD sample correlations
remained significant between accuracy and performance IQ
(rs = .54, p \ .01) and between the inverse efficiency
score and performance IQ (rs = -.44, p = .02). In the
ASD group, better inverse efficiency scores were associ-
ated with older age (rs = -.46, p = .03) and lower verbal
IQ (rs = .46, p = .03).
Discussion
A more standardized and controlled version of the
embedded figures test and the configural superiority task
were administered to investigate local versus global visual
processing in adolescents with ASD. Contrary to our
expectations, adolescents with ASD did not show superior
performance on the embedded figures task. They were
slightly slower and less accurate than the TD adolescents,
and the combined inverse efficiency index even revealed
significantly inferior performance on this task. Correlation
analyses revealed that better task performance was asso-
ciated with increased age and performance IQ and less
autism traits, in particular in the TD sample. Likewise,
considering the configural superiority task, adolescents
with ASD did not show superior processing of the local
part condition, nor inferior processing of the whole con-
dition, nor a reduced contextual modulation effect as
compared to the TD group. Concerning the latter, the ASD
group even showed a significantly larger benefit of the
context compared to the TD group. Better performance on
the configural superiority task was again associated with
higher performance IQ, in particular in the TD participants.
In the ASD sample, older age and poorer verbal IQ were
associated with better performance. Taken together, out-
come measures on both tasks indicate that there is no
evidence for reduced global or enhanced local visual pro-
cessing in adolescents with ASD.
Results on the embedded figures task are consistent with
previous studies (Bo¨lte et al. 2007; Brian and Bryson 1996;
Chen et al. 2008; Kaland et al. 2007; Ozonoff et al. 1991;
Pring et al. 2010; Schlooz et al. 2006; Taylor et al. 2014;
White and Saldan˜a 2011) which also failed to replicate the
original findings of Shah and Frith (1983). However, cau-
tion is needed while interpreting previous findings, as some
researchers only used accuracy (Ozonoff et al. 1991) or
reaction time measures (Bo¨lte et al. 2007; Pring et al. 2010;
Spek et al. 2011), while others used both (Brian and Bryson
1996; Ropar and Mitchell 2001; Schlooz et al. 2006;
Taylor et al. 2014; White and Saldan˜a 2011). Furthermore,
different ways of determining accuracy and reaction time
have been used, with some studies including only the
response times of the correct items (Bo¨lte et al. 2007;
White and Saldan˜a 2011) while other studies also included
incorrect items and assigned them the maximal response
time (Kaland et al. 2007; Pring et al. 2010; Ropar and
Mitchell 2001).
Inconsistencies in findings on the embedded figures test
have been explained by differences in chronological age,
cognitive abilities, matching criteria and the heterogeneity
of the sample of individuals with ASD (Horlin et al. 2014;
White and Saldan˜a 2011). As previously mentioned, it has
been argued that chronological age and performance IQ are
positively related to performance on the embedded figures
test (Bo¨lte et al. 2007; Chen et al. 2008; Edgin and Pen-
nington 2005; Jarrold and Brock 2004; Pellicano et al.
2006; Ropar and Mitchell 2001; Schlooz and Hulstijn
2014; White and Saldan˜a 2011; Witkin et al. 1971). This
was also shown in the present study, although most
strongly in the TD sample. In this regard, some of the
studies matching ASD and TD participants on mental age
actually induced differences in chronological age and may
thereby have provoked superior performance in the ASD
sample by comparing older versus younger samples (Ropar
and Mitchell 2001; Shah and Frith 1983). The absence of
an association between chronological age and embedded
figures performance in the ASD sample, might suggest that
performance on this test is rather stable in the ASD group
whereas it improves with age in TD individuals. Hence,
J Autism Dev Disord
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possible superior performance in younger children with
ASD might vanish at a later age (Edgin and Pennington
2005; Ropar and Mitchell 2001), which might explain the
absence of group differences in older participants (Bo¨lte
et al. 2007; Kaland et al. 2007). This pattern of superior
embedded figures performance in younger children with
ASD only has indeed been shown in a study by Edgin and
Pennington (2005). Likewise, certain intelligence tests may
underestimate the cognitive abilities of individuals with
ASD (Barbeau et al. 2013; Bo¨lte et al. 2009; McGonigle-
Chalmers and McSweeney 2013), thereby resulting in the
recruitment of an ASD sample which actually outperforms
the TD sample in performance IQ, and consequently also in
performance on the embedded figures test. Given that
various cognitive abilities tests have been used to match
samples involved in embedded figures test research, com-
paring findings across different studies is not evident.
The present study solves some of these issues, as chro-
nological age and performance IQ were well controlled.
Possibly, this resulted in the observation of equal or even
slightly inferior task performance in the adolescents with
ASD. Also the across-group correlational approach con-
firmed that the presence of enhanced autism traits was
related to poorer performance on the embedded figures test.
This contrasts with previous studies showing an opposite
relation in the general population (Almeida et al. 2010;
Grinter et al. 2009; Russell-Smith et al. 2012).
It should be noted that the present study applied a
computerized three-alternative forced-choice embedded
figures test, whereas the classical pen-and-pencil embedded
figures test comprises a single target which is either present
or absent. The current format relates more closely to the
configural superiority task format (with four alternatives)
compared to the original embedded figures task and other
adaptations of it (Baron-Cohen et al. 2006; Lee et al. 2007;
Manjaly et al. 2003, 2007; Ring et al. 1999; Spencer et al.
2012). While the adapted embedded figures task closely
resembled the original one from a conceptual point of
view, it entails many advantages. For instance, accuracy
and response times were recorded more precisely because
of the computerized format and because participants did
not have to delineate the shape manually. Confounding
effects of memory and motor skill were minimized by
showing the complex and simple stimuli simultaneously
and by recording responses with a button press. Moreover,
the adapted task avoids that the response time to decide
about the absence of the target reflects a decision bias or
particular response strategy and not the actual visual pro-
cessing speed. Accordingly, response times may reflect a
more pure measure of actual visual processing ability. Also
a possible implicit confirmation bias of the experimenter
was avoided by using this standardized task format. Indeed,
the absence of an objective double-blind task procedure in
the original embedded figures test could have influenced
study outcomes.
Although the adapted embedded figures task controlled
for some methodological issues, it is not unconceivable that
the different task instruction and design may have influ-
enced task performance differentially in both groups. For
instance, while the simultaneous presentation of the three
stimuli did reduce memory constraints, it might appeal
more strongly to the ability to shift attention. As individ-
uals with ASD often show difficulty shifting attention (e.g.,
Landry and Bryson 2004; Plaisted et al. 1999; for a review
see Keehn et al. 2013), disengaging attention (Landry and
Bryson 2004) or filtering out irrelevant distracters (Burack
1994; Christ et al. 2011; Plaisted et al. 1999), more targets
on the screen can induce more errors or slower response
times in the ASD group compared to performance on the
original task. More targets on the screen can also reduce
the salience of the individual targets and therefore alter
perceptual processing, since enhanced perceptual process-
ing in individuals with ASD has been related to enhanced
saliency of stimulus features (Plaisted et al. 2003).
Finally, it should be noted that some embedded figure
studies explicitly induced and encouraged a more global
processing style by asking participants to describe the
overall design before searching for the embedded figure
(Jolliffe and Baron-Cohen 1997). This may hamper a
detail-oriented search (Plaisted et al. 1999; Simmons et al.
2009), in particular in TD individuals with a tendency for
global processing. As individuals with ASD have been
shown to be less prone to this form of global priming, it
may enlarge existing group differences. As we did not
apply such a global orienting strategy, participants of both
groups could voluntarily direct their attention at the local
level.
In sum, although our findings on the adapted embedded
figures test may be partially determined by subtle differ-
ences in task characteristics and the rigorous group
matching in terms of age and performance IQ, the inferior
performance in our ASD sample definitely shows that the
evidence for superior embedded figure task performance in
ASD is fragile and certainly not unequivocal. Likewise, on
the configural superiority task, adolescents with ASD did
not show superior processing of the local part condition,
nor inferior processing of the whole condition, nor a
reduced contextual modulation effect as compared to the
TD group. Again, the absence of group differences on this
task was unexpected and might possibly be related to
altered attentional processing (i.e. deficient shifting and
disengagement) in the ASD group. Previous studies have
for instance shown that individuals with ASD fixate longer
on the first of two competing stimuli (Landry and Bryson
2004), suggesting impaired disengagement of attention.
Reduced speed of processing in individuals with ASD
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(Ehlers et al. 1997; Mayes and Calhoun 2007; McGonigle-
Chalmers and McSweeney 2013; Oliveras-Rentas et al.
2012) can be another explanatory factor, as it is essential to
perceive and respond to the perceptual input within each
trial, and latencies are very short. However, the most par-
simonious and straightforward explanation for the current
findings is to conclude that these adolescents with ASD do
not differ from TD adolescents pertaining to local and
global visual processing. Irrespective of the absence of
group differences, the configural superiority task offers an
elegant paradigm to capture contextual modulation (facil-
itation) of visual processing in individuals with and without
ASD.
Taken together, adolescents with ASD do not show
superior performance on the embedded figures test and are
at least as sensitive to global context in the configural
superiority task. Our results provide no evidence for
reduced global or enhanced local visual processing in high
functioning adolescents with ASD.
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